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1
ELECTRIC STOVE

TECHNICAL FIELD

The present invention relates to an electric stove, particu-
larly to an electric stove for heating a target to be heated by
radiation heat, for example, used to cook fish, meat, veg-
etable, bread and other foods.

BACKGROUND ART

Various electric stoves capable of suppressing the pro-
duction of smoke have been proposed by the present inven-
tor as background conventional technology of the present
invention (see, for example, patent literature 1).

This electric stove includes an electric heating element
such as a sheathed heater provided at a distance from a
position right below a target to be cooked (hereinafter,
referred to as a “target to be heated”) and a mirror surface
portion for collecting heat rays radiated from the electric
heating element to a side below the target to be heated. This
mirror surface portion is configured to include a partial
elliptical mirror surface portion which has one focus near the
electric heating element and reflects the heat rays radiated
from the electric heating element, a first reflecting mirror
surface portion which is provided below the electric heating
element and collects the heat rays reflected by the partial
elliptical mirror surface portion to the side below the target
to be heated, and a second reflecting mirror surface portion
which is provided below the electric heating element and
collects the heat rays not reflected by the first reflecting
mirror surface portion to the side below the target to be
heated.

However, in this electric stove, not all the heat rays
radiated from the electric heating element and reflected by
the partial elliptical mirror surface portion, the first and
second reflecting mirror surface portions are efficiently
radiated to a laying member such as a baking rack on which
the target to be heated is placed, but there are heat rays
accumulated in the electric stove. Since there is a loss in
terms of thermal efficiency, the reflection efficiency of the
heat rays on the mirror surface portion is far from satisfac-
tory.

Accordingly, the present inventor proposed an electric
stove improved to maximally reduce a loss in terms of
thermal efficiency by increasing the reflection efficiency of
heat rays on a mirror surface portion (see, for example,
patent literature 2).

For example, as shown in FIGS. 21 and 22, this electric
stove 1 is configured to include an electric heating element
3 arranged at a distance from a position right below targets
to be heated W, a first mirror surface portion 5 including a
partial elliptical mirror surface portion arranged to surround
the electric heating element 3, having one focus near the
electric heating element 3 and configured to reflect heat rays
radiated from the electric heating element 3, and a second
mirror surface portion 7 including a conical mirror surface
portion arranged below the electric heating element 3 and
configured to collect the heat rays reflected by the first
mirror surface portion 5 to a side below the targets to be
heated by reflecting them substantially immediately
upwardly.

In this improved electric stove 1, the heat rays radiated
form the electric heating element 3 are reflected by the first
mirror surface portion 5. The heat rays reflected by the first
mirror surface portion 5 are reflected immediately upwardly
in a substantially vertical direction and collected to the side
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below the targets to be heated W by the action of the second
mirror surface portion 7. Thus, in this electric stove 1, the
heat rays can be irradiated to the side below the targets to be
heated W with a small number of reflections as compared
with conventional electric stoves, for example, as shown in
patent literature 1 by reflecting the heat rays reflected by the
first mirror surface portion 5 by the second mirror surface
portion 7. In this case, the heat rays are less accumulated in
an inner side surrounded by the first and second mirror
surface portions 5, 7 and effectively collected to the side
below the targets to be heated W. Further, less heat rays
reflected by the second mirror surface portion 7 escape to a
side (outer peripheral side) of this electric stove 1.

Patent Literature 1: Pamphlet of International Publication
No. WO 07/102206 (see FIGS. 5, 6).

Patent Literature 2: Pamphlet of International Publication
No. WO 09/130756 (see FIGS. 5 to 9).

SUMMARY OF INVENTION
Technical Problem

However, also in this improved electric stove 1, not all the
heat rays radiated from the electric heating element 3 and
reflected by the first and second mirror surface portions 5, 7
are efficiently irradiated to a laying member P such as a
baking rack on which the targets to be heated W are placed,
but there are still heat rays accumulated in the electric stove
1, for example, as shown in FIGS. 22 to 25. In this case,
some of the heat rays radiated from the electric heating
element 3 exit through a discharge opening 9 of the electric
stove 1 without being reflected by the second mirror surface
portion 7 even if being reflected by the first mirror surface
portion 5 (see, for example, heat rays hr in FIG. 22), others
are accumulated at the inner side of the first mirror surface
portion 5 without being irradiated to the laying member P
below the targets to be heated W even if being reflected by
the first and second mirror surface portions 5, 7 (see, for
example, heat rays hr in FIGS. 23, 24 and 25) or others
escape to the outer peripheral side of the laying member P
below the targets to be heated W without being irradiated to
the laying member P below the targets to be heated W (see,
for example, heat rays hr in FIG. 23).

Accordingly, the heat rays with low reflection efficiency
still exist also in this improved electric stove 1, wherefore
there is a loss in terms of thermal efficiency. Specifically,
also in this improved electric stove 1, the problem of
maximally reducing a loss in terms of thermal efficiency by
increasing the reflection efficiency of heat rays remains to be
solved.

Therefore, a main object of the present invention is to
provide an electric stove capable of further reducing a loss
in terms of thermal efficiency by further increasing the
reflection efficiency of heat rays on a mirror surface portion.

Solution to Problem

A first aspect of the present invention is directed to an
electric stove, comprising an electric heating element
arranged at a distance from a position right below a target to
be heated; a first mirror surface portion arranged to surround
the electric heating element and configured to reflect heat
rays radiated from the electric heating element; and a second
mirror surface portion in the form of a quadric surface of
revolution arranged below the electric heating element and
configured to collect the heat rays reflected by the first
mirror surface portion to a side below the target to be heated
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by reflecting the heat rays substantially immediately
upwardly; wherein the first mirror surface portion includes
a partial elliptical mirror surface portion having one focus
near the electric heating element and the other focus below
the electric heating element and configured to reflect the heat
rays radiated from the electric heating element; and the
second mirror surface portion includes a partial elliptical
mirror surface portion having one focus near the electric
heating element and the other focus below the electric
heating element.

Since the present invention according to the first aspect
has the above configuration, the heat rays radiated from the
electric heating element are reflected by the first mirror
surface portion. The heat rays reflected by the first mirror
surface portion are reflected immediately upwardly in a
substantially vertical direction and collected to the side
below the target to be heated by the action of the second
mirror surface portion. Thus, the target to be heated can be
heated. Since each of the first and second mirror surface
portions is configured to include the partial elliptical mirror
surface portion having one focus near the electric heating
element in this electric stove, the heat rays can be so
reflected as not to diffuse by these partial elliptical mirror
surface portions. In this case, the partial elliptical mirror
surface portion included in the first mirror surface portion
can reflect the heat rays radiated from the electric heating
element to the second mirror surface portion so as not to
diffuse the heat rays, and the second mirror surface portion
including the partial elliptical mirror surface portion can
reflect the heat rays reflected by the first mirror surface
portion immediately upwardly so as not to diffuse the heat
rays.

Specifically, in this electric stove, heat rays with low
reflection efficiency can be reduced as compared with con-
ventional electric stoves (see, for example, patent literatures
1 and 2). This enables a loss in terms of thermal efficiency
to be further reduced by further increasing the reflection
efficiency of heat rays on the first and second mirror surface
portions in this electric stove, wherefore the heat rays can be
effectively irradiated to the side below the target to be
heated.

Accordingly, in this electric stove, the heat rays radiated
from the electric heating element are quite efficiently col-
lected to the side below the target to be heated with a small
number of reflections such as one or two by the cooperative
action of the first and second mirror surface portions, for
example, as compared with conventional electric stoves
shown in patent literatures 1 and 2. In this case, in this
electric stove, the heat rays radiated from the electric heating
element are hardly accumulated at an inner side enclosed by
the first and second mirror surface portions and hardly
escape to a side (outer peripheral side) of the electric stove.
Therefore, a wide heating range where the target to be heated
is heated can be ensured and the heating range can be
uniformly and evenly heated in its peripheral edge part as
well as its central part.

Further, since the electric heating element is arranged at
a distance from the position right below the target to be
heated in this electric stove, there is hardly any possibility
that contaminants such as meat juice and oil adhere to the
electric heating element when the target to be heated is food
such as fish or meat. Thus, the production of smoke caused
by the burning of contaminants adhering to the electric
heating element can be maximally suppressed. In this case,
a factor to reduce reflection efficiency due to the burning of
contaminants adhering to the electric heating element can
also be removed.
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The present invention according to a second aspect is an
invention dependent on the invention according to the first
aspect and directed to an electric stove characterized in that
the first mirror surface portion includes a plurality of partial
elliptical mirror surface portions having one focus near the
electric heating element and the other focus below the
electric heating element.

Since the first mirror surface portion includes the plurality
of partial elliptical mirror surface portions having the above
configuration in the present invention according to the
second aspect, the heat rays radiated from the electric
heating element are more effectively reflected to the second
mirror surface portion in such a manner as not to diffuse with
high efficiency by the action of the plurality of partial
elliptical mirror surface portions as compared with the
electric stove according to the first aspect. Thus, in this
electric stove, the heat rays can be further effectively irra-
diated to the side below the target to be heated as compared
with the electric stove according to the first aspect.

The present invention according to a third aspect is
directed to an electric stove, comprising an electric heating
element arranged at a distance from a position right below
a target to be heated; a first mirror surface portion arranged
to surround the electric heating element and configured to
reflect heat rays radiated from the electric heating element;
and a second mirror surface portion in the form of a quadric
surface of revolution arranged below the electric heating
element and configured to collect the heat rays reflected by
the first mirror surface portion to a side below the target to
be heated by reflecting the heat rays substantially immedi-
ately upwardly; wherein the first mirror surface portion
includes three or more partial elliptical mirror surface por-
tions having one focus near the electric heating element and
the other focus below the electric heating element and
configured to reflect the heat rays radiated from the electric
heating element; and the second mirror surface portion
includes a conical mirror surface portion.

Since the present invention according to the third aspect
has the above configuration, the heat rays radiated from the
electric heating element are reflected by the first mirror
surface portion. The heat rays reflected by the first mirror
surface portion are reflected immediately upwardly in a
substantially vertical direction and collected to the side
below the target to be heated by the action of the second
mirror surface portion. Thus, the target to be heated can be
heated.

Since the first mirror surface portion includes at least
three partial elliptical mirror surface portions having the
above configuration in this electric stove, the heat rays
radiated from the electric heating element can be further
reflected to the second mirror surface portion in such a
manner as not to diffuse by these partial elliptical mirror
surface portions of the first mirror surface portion.

Further, the second mirror surface portion including the
conical mirror surface portion can reflect the heat rays
reflected by the first mirror surface portion immediately
upwardly in a substantially vertical direction with a small
number of reflections such as one or two. In this case, since
the second mirror surface portion includes the conical mirror
surface portion in the electric stove according to the third
aspect, the heat rays diffuse on the second mirror surface
portion and the reflection efficiency of the heat rays on the
second mirror surface portion is reduced as compared with
electric stoves in which a second mirror surface portion
contains a partial elliptical mirror surface portion like the
electric stove according to the first aspect. However, for
example, as compared with the conventional electric stoves
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shown in patent literatures 1 and 2, heat rays with low
reflection efficiency can be reduced. Therefore, in this elec-
tric stove, the heat rays can be effectively irradiated to the
side below the target to be heated by reducing a loss in terms
of thermal efficiency as compared with the conventional
technology.

This electric stove differs from the electric stoves accord-
ing to the above first and second aspects particularly in that
the first mirror surface portion includes at least three partial
elliptical mirror surface portions and the second mirror
surface portion includes the conical mirror surface portion,
and functions and effects thereof are different due to these
differences. However, for example, as compared with the
conventional electric stoves disclosed in patent literatures 1
and 2, this is an electric stove further improved so that
reflection efficiency can be further increased and a loss in
terms of thermal efficiency can be further reduced by maxi-
mally preventing the diffusion of the heat rays radiated from
the electric heating element on the first mirror surface
portion and further collecting the heat rays to the side below
the target to be heated by reflecting the heat rays substan-
tially immediately upwardly with a small number of reflec-
tions such as one or two on the second mirror surface portion
as described above.

It should be noted that, in the electric stoves according to
the above first and second aspects, the first mirror surface
portion may include at least three partial elliptical mirror
surface portions having one focus near the electric heating
element and the other focus below the electric heating
element and configured to reflect the heat rays radiated from
the electric heating element. In this case, the heat rays
radiated from the electric heating element are more effec-
tively reflected with high efficiency to the second mirror
surface portion in such a manner as not to diffuse.

Further, in the electric stove according to any one of the
above first to third aspects, the electric heating element may
include an annular electric heating element.

Further, in the electric stove according to any one of the
above first to third aspects, the first mirror surface portion
may include a partial elliptical rotational surface portion
having one focus near the electric heating element and the
other focus at least either below or above the electric heating
element.

Further, in the electric stove according to any one of the
above first to third aspects, the first mirror surface portion
may include a partial elliptical mirror surface portion having
one focus near the electric heating element and the other
focus below the electric heating element and a partial
elliptical mirror surface portion having one focus near the
electric heating element and the other focus above the
electric heating element.

Further, in the electric stove according to any one of the
above first to third aspects, the electric heating element may
include an annular electric heating element and the first
mirror surface portion may include a partial elliptical rota-
tional surface portion having one focus near the electric
heating element and the other focus near the electric heating
element facing with a center point of the annular electric
heating element in a diametric direction as a center axis.

Further, in the electric stove according to any one of the
above first to third aspects, the electric heating element may
include an annular electric heating element and the first
mirror surface portion may include a partial elliptical rota-
tional surface portion having one focus near the electric
heating element and the other focus near the electric heating
element facing with a center point of the annular electric
heating element in a diametric direction as a center axis and
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a partial elliptical rotational surface portion having one
focus near the electric heating element and the other focus
at least either below or above the electric heating element.

Advantageous Effects of Invention

According to the present invention, an electric stove is
obtained which is further improved to be able to further
reduce a loss in terms of thermal efficiency by further
increasing the reflection efficiency of heat rays on a mirror
surface portion.

The aforementioned object, other objects, features and
advantages of the present invention will become apparent
from the following detailed description of the embodiments
of the present invention with reference to the drawings.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a schematic front view in section showing an
example of an embodiment of the present invention,

FIG. 2 is a schematic plan view of the embodiment shown
in FIG. 1,

FIG. 3 is a explanatory diagram showing reflection paths
of heat rays radiated from an electric heating element when
targets to be heated were heated using an electric stove
according to the embodiment shown in FIGS. 1 and 2,

FIG. 4 is another explanatory diagram showing reflection
paths of heat rays radiated from the electric heating element
when the targets to be heated were heated using the electric
stove according to the embodiment shown in FIGS. 1 and 2,

FIG. 5 is still another explanatory diagram showing
reflection paths of heat rays radiated from the electric
heating element when the targets to be heated were heated
using the electric stove according to the embodiment shown
in FIGS. 1 and 2,

FIG. 6 is still another explanatory diagram showing
reflection paths of heat rays radiated from the electric
heating element when the targets to be heated were heated
using the electric stove according to the embodiment shown
in FIGS. 1 and 2,

FIG. 7 is still another explanatory diagram showing
reflection paths of heat rays radiated from the electric
heating element when the targets to be heated were heated
using the electric stove according to the embodiment shown
in FIGS. 1 and 2,

FIG. 8 is still another explanatory diagram showing
reflection paths of heat rays radiated from the electric
heating element when the targets to be heated were heated
using the electric stove according to the embodiment shown
in FIGS. 1 and 2,

FIG. 9 is still another explanatory diagram showing
reflection paths of heat rays radiated from the electric
heating element when the targets to be heated were heated
using the electric stove according to the embodiment shown
in FIGS. 1 and 2,

FIG. 10 is a schematic front view in section showing
another example of the embodiment of the present inven-
tion,

FIG. 11 is a schematic plan view of the embodiment
shown in FIG. 10,

FIG. 12 is a explanatory diagram showing reflection paths
of heat rays radiated from an electric heating element when
targets to be heated were heated using an electric stove
according to the embodiment shown in FIGS. 10 and 11,

FIG. 13 is another explanatory diagram showing reflec-
tion paths of heat rays radiated from the electric heating
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element when the targets to be heated were heated using the
electric stove according to the embodiment shown in FIGS.
10 and 11,

FIG. 14 is still another explanatory diagram showing
reflection paths of heat rays radiated from the electric
heating element when the targets to be heated were heated
using the electric stove according to the embodiment shown
in FIGS. 10 and 11,

FIG. 15 is still another explanatory diagram showing
reflection paths of heat rays radiated from the electric
heating element when the targets to be heated were heated
using the electric stove according to the embodiment shown
in FIGS. 10 and 11,

FIG. 16 is still another explanatory diagram showing
reflection paths of heat rays radiated from the electric
heating element when the targets to be heated were heated
using the electric stove according to the embodiment shown
in FIGS. 10 and 11,

FIG. 17 is still another explanatory diagram showing
reflection paths of heat rays radiated from the electric
heating element when the targets to be heated were heated
using the electric stove according to the embodiment shown
in FIGS. 10 and 11,

FIG. 18 is still another explanatory diagram showing
reflection paths of heat rays radiated from the electric
heating element when the targets to be heated were heated
using the electric stove according to the embodiment shown
in FIGS. 10 and 11,

FIG. 19 is still another explanatory diagram showing
reflection paths of heat rays radiated from the electric
heating element when the targets to be heated were heated
using the electric stove according to the embodiment shown
in FIGS. 10 and 11,

FIG. 20 is still another explanatory diagram showing
reflection paths of heat rays radiated from the electric
heating element when the targets to be heated were heated
using the electric stove according to the embodiment shown
in FIGS. 10 and 11,

FIG. 21 is a schematic plan view showing an example of
a conventional electric stove as a background art of the
present invention and a explanatory diagram showing reflec-
tion paths of heat rays radiated from an electric heating
element when targets to be heated were heated using this
conventional electric stove,

FIG. 22 is a explanatory diagram showing reflection paths
of heat rays in an A-A cross-section of FIG. 21,

FIG. 23 is a explanatory diagram showing reflection paths
of heat rays in a B-B cross-section of FIG. 21,

FIG. 24 is a explanatory diagram showing reflection paths
of heat rays in a C-C cross-section of FIG. 21, and

FIG. 25 is a explanatory diagram showing reflection paths
of heat rays in a D-D cross-section of FIG. 21.

REFERENCE SIGNS LIST

10 electric stove

12 first mirror surface portion
14 second mirror surface portion
16 opening

18 cooking booth

20 bottom frame

22 hopper portion

24 projecting piece

26 standing piece

28 flange piece

30 bracket

32 one flange piece of first mirror surface portion
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34 other flange piece of first mirror surface portion

36 sheathed heater

38 flange piece of second mirror surface portion

40 discharge opening

42 one flange piece of another first mirror surface portion

44 other flange piece of another first mirror surface
portion

46 one flange piece of another second mirror surface
portion

100 laying member

W target to be cooked (target to be heated)

a first partial elliptical mirror surface portion

b second partial elliptical mirror surface portion

¢ third partial elliptical mirror surface portion

d fourth partial elliptical mirror surface portion

e fifth partial elliptical mirror surface portion

s partial elliptical mirror surface portion of second mirror
surface portion

A rotational elliptical surface of first partial elliptical
mirror surface portion

B rotational elliptical surface of second partial elliptical
mirror surface portion

C rotational elliptical surface of third partial elliptical
mirror surface portion

D rotational elliptical surface of fourth partial elliptical
mirror surface portion

E rotational elliptical surface of fifth partial elliptical
mirror surface portion

S rotational elliptical surface of partial elliptical mirror
surface portion of second mirror surface portion

Fa one and other focuses of first partial elliptical mirror
surface portion

Fb one and other focuses of second partial elliptical
mirror surface portion

Fc one and other focuses of third partial elliptical mirror
surface portion

Fd one and other focuses of fourth partial elliptical mirror
surface portion

Fe one and other focuses of fifth partial elliptical mirror
surface portion

Fs one and other focuses of partial elliptical mirror
surface portion of second mirror surface portion

EMBODIMENTS OF INVENTION
First Embodiment

In an electric stove according to this embodiment, the
object to further reduce a loss in terms of thermal efficiency
by further increasing the reflection efficiency of heat rays
radiated from an electric heating element on a first mirror
surface portion and a second mirror surface portion is
achieved by reflecting heat rays on a first mirror surface
portion including a plurality of partial elliptical mirror
surface portions having one focus near an arrangement
position of the electric heating element and a second mirror
surface portion including a single partial elliptical mirror
surface portion having one focus at the same position as the
former focus to collect the heat rays to a side below a target
to be heated by reflecting the heat rays substantially imme-
diately upwardly.

FIG. 1 is a schematic front view in section showing an
example of the embodiment of the present invention, and
FIG. 2 is a schematic plan view of the embodiment shown
in FIG. 1. Further, FIGS. 3 to 9 are explanatory diagrams
showing reflection paths of heat rays radiated from an
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electric heating element when targets to be heated were
heated using an electric stove according to the embodiment
shown in FIGS. 1 and 2.

An electric stove 10 according to this embodiment is
briefly described, for example, with reference to any one of
FIGS. 3 t0 9. The electric stove 10 includes electric heating
elements such as sheathed heaters 36 provided at a distance
from a position right below targets to be cooked W (here-
inafter, referred to as “targets to be heated W”) such as meat,
fish, vegetable or bread, a first mirror surface portion 12
arranged to surround the sheathed heaters 36 and configured
to reflect heat rays radiated from the sheathed heaters 36 and
a second mirror surface portion 14 arranged below the
sheathed heaters 36 and configured to collect the heat rays
reflected by the first mirror surface portion 12 to a side
below the targets to be heated W by reflecting the heat rays
substantially immediately upwardly.

Since the electric stove 10 according to this embodiment
is characterized particularly by the configurations of the first
and second mirror surface portions 12, 14 for reflecting the
heat rays radiated from the sheathed heaters 36, the con-
figurations of the first and second mirror surface portions 12,
14 and the electric heating elements such as the sheathed
heaters 36 and the arrangement thereof are mainly described
in this embodiment.

Specifically, this electric stove 10 includes the first mirror
surface portion 12, the second mirror surface portion 14
arranged below the first mirror surface portion 12, and a
cooking booth 18 arranged above the first mirror surface
portion 12 and including an opening 16 as a passage opening
through which the heat rays reflected by the first and second
mirror surface portions 12, 14 pass and as an irradiation
opening for the heat rays particularly, for example, as shown
in FIG. 1.

Particularly, for example, as shown in FIG. 1, the first
mirror surface portion 12 includes, for example, five partial
elliptical mirror surface portions of a first partial elliptical
mirror surface portion a, a second partial elliptical mirror
surface portion b, a third partial elliptical mirror surface
portion ¢, a fourth partial elliptical mirror surface portion d
and a fifth partial elliptical mirror surface portion e and is
formed by connecting the five partial elliptical mirror sur-
face portions a to e. Each of the first to fifth partial elliptical
mirror surface portions a to e is formed by a partial elliptical
rotational surface portion.

The first partial elliptical mirror surface portion a is
formed as a partial surface of a rotational elliptical surface
A having one focus Fa and the other focus Fa. Similarly, the
second partial elliptical mirror surface portion b is formed as
a partial surface of a rotational elliptical surface B having
one focus Fb and the other focus Fb, the third partial
elliptical mirror surface portion ¢ is formed as a partial
surface of a rotational elliptical surface C having one focus
Fc and the other focus Fc, the fourth partial elliptical mirror
surface portion d is formed as a partial surface of a rotational
elliptical surface D having one focus Fd and the other focus
Fd and the fifth partial elliptical mirror surface portion e is
formed as a partial surface of a rotational elliptical surface
E having one focus Fe and the other focus Fe. It should be
noted that the “rotational elliptical surface” described above
means a surface of a rotational ellipsoid.

In this case, the one focuses Fa to Fe of the first to fifth
partial elliptical mirror surface portions a to e are arranged
at the same position. That is, the one focuses Fa to Fe of the
first to fifth partial elliptical mirror surface portions a to e
share one focus. Further, each of the first to fifth partial
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elliptical mirror surface portions a to e is so formed that the
other focuses Fa to Fe thereof is located below the first
mirror surface portion 12.

The first to fifth partial elliptical mirror surface portions a
to e forming the first mirror surface portion 12 are, for
example, formed by bending a single metal plate of stainless
steel, silver or the like through metal working and mirror
finishing is applied at least to surfaces, which become the
inner peripheral surfaces of the first to fifth partial elliptical
mirror surface portions a to e, to form mirror surfaces.

The cooking booth 18 is arranged above the first mirror
surface portion 12. Particularly as shown in FIG. 1, the
cooking booth 18 is provided with a cylindrical bottom
frame 20, a hopper portion 22 connected to an upper end
peripheral edge part of the bottom frame 20, an annular
projecting piece 24 projecting outward from an upper end
peripheral edge part of the hopper portion 22 and circular in
a plan view, a standing piece 26 extending substantially
vertically from the outer peripheral edge of the projecting
piece 24 and a flange piece 28 having an L[-shaped cross-
section, and includes a bracket 30 provided on an upper end
peripheral edge part of the standing piece 26. The cooking
booth 18 is connected to the first mirror surface portion 12.
In this case, flange pieces 32, 34 respectively projecting
outward are provided on peripheral edge parts of one and the
other ends of the first mirror surface portion 12. One flange
piece 32 of the first mirror surface portion 12 is connected
to a lower end peripheral edge part of the bottom frame 20
of the cooking booth 18.

In this cooking booth 18, the projecting piece 24 bears a
function of supporting a laying member 100 such as a baking
rack (wire mesh) or a wire grating on which the targets to be
heated W are placed and the bracket 32 bears a function as
a mounting piece in incorporating this cooking booth 18, for
example, into a table.

For example, two circular ring-shaped sheathed heaters
36 are arranged as electric heating elements at an inner side
of'the first mirror surface portion 12. These sheathed heaters
36 are arranged at a distance from a position right below the
targets to be heated W, for example, as shown in FIGS. 3 to
9. In this case, the first mirror surface portion 12 includes
two through holes (not shown) through which two terminals
(not shown) of the sheathed heaters 36 are to be inserted, and
the sheathed heaters 36 are held at the inner side of the first
mirror surface portion 12 by a supporting bracket (not
shown) arranged on an inner surface side of the first mirror
surface portion 12 in a state where the two terminals (not
shown) of the sheathed heaters 36 are inserted into these
through holes (not shown). That is, the sheathed heaters 36
are so arranged as to be surrounded by the first mirror
surface portion 12.

Particularly, for example, as shown in FIG. 1, the sheathed
heaters 36 are arranged to be surrounded at the inner side of
the first mirror surface portion 12 so as to be located near the
one focuses Fa to Fe of the first to fifth partial elliptical
mirror surface portions a to e of the first mirror surface
portion 12. In the first mirror surface portion 12, the first to
fifth partial elliptical mirror surface portions a to e are so
arranged that the other focuses Fa to Fe thereof are located
below the sheathed heaters 36.

It should be noted that, besides the sheathed heaters 36, a
ceramic heater such as a silicon carbide heater which radi-
ates much far-infrared rays may be used as an electric
heating element. In this case, the sheathed heaters 36 are
used for low power and the ceramic heater is used for high
power. Further, far-infrared heaters or the like can also be
appropriately used as electric heating elements.
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Furthermore, although the electric heating elements such
as the sheathed heaters 36 are formed to have a circular ring
shape in this embodiment, there is not limitation thereto and
the electric heating elements may be formed to have, for
example, a rectangular annular shape, a square annular
shape, a triangular annular shape or the like in a plan view
and may be so arranged at the inner side of the first mirror
surface portion 12 as to be surrounded by the first mirror
surface portion 12.

The second mirror surface portion 14 in the form of a
quadric surface of revolution is arranged below the first
mirror surface portion 12. Particularly as shown in FIG. 1,
the second mirror surface portion 14 includes, for example,
one partial elliptical mirror surface portion s. This partial
elliptical mirror surface portion s is formed as a partial
surface of a rotational elliptical surface S having one focus
Fs and the other focus Fs. This partial elliptical mirror
surface portion s is arranged to have the one focus Fs near
the sheathed heaters 36 and the other focus Fs below the
sheathed heaters 36. The “rotational elliptical surface”
described above means a surface of a rotational ellipsoid.

In this case, the one focus Fs of the above partial elliptical
mirror surface portion s is arranged at the same position as
the one focuses Fa to Fe of the first to fifth partial elliptical
mirror surface portion a to e of the first mirror surface
portion 12 as shown in FIG. 1. That is, the one focus Fs of
this partial elliptical mirror surface portion s shares one
focus with the one focuses Fa to Fe of the first to fifth partial
elliptical mirror surface portions a to e. Further, this partial
elliptical mirror surface portion s is so configured that the
other focus Fs thereof is located below the first and second
mirror surface portions 12, 14.

This partial elliptical mirror surface portion s forming the
second mirror surface portion 14 is, for example, formed by
bending a single metal plate of stainless steel, silver or the
like through metal working and mirror finishing is applied at
least to a surface, which becomes the inner peripheral
surface of this partial elliptical mirror surface portion s, to
form a mirror surface.

Further, a flange piece 38 projecting outward and in the
form of a circular ring in a plan view is formed on an upper
end peripheral edge part of the second mirror surface portion
14. This second mirror surface portion 14 and the first mirror
surface portion 12 are set by removably connecting the
flange piece 38 of this second mirror surface portion 14 and
the other flange piece 34 of the first mirror surface portion
12 by an appropriate connection method (e.g. bolt and nut,
connection pin, screw, convexo-concave coupling, or other
connection means).

It should be noted that the second mirror surface portion
14 includes a discharge opening 40, which is, for example,
circular in a plan view, on a bottom part thereof as shown in
FIGS. 1 and 2. This discharge opening 40 bears a function
of discharging contaminants such as meat juice, oil and
moisture produced in cooking the targets to be heated W
such as meat, fish, vegetable or bread with the electric stove
10 or drainage and the like in cleaning the first mirror
surface portion 12, the second mirror surface portion 14, the
cooking booth 18 and the like.

In the electric stove 10 according to this embodiment, the
laying member 100 such as a baking rack (wire mesh) or a
wire grating is placed on the upper surface of the projecting
piece 24 of the cooking booth 18 as shown in FIGS. 3 to 9.
For example, targets to be cooked such as meat, fish,
vegetable or bread are placed as the targets to be heated W
on the laying member 100.
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Since the electric stove 10 according to this embodiment
has the above configuration, heat rays radiated from the
sheathed heaters 36 are reflected by the first mirror surface
portion 12 as shown in FIGS. 3 to 9. The heat rays reflected
by the first mirror surface portion 12 are reflected immedi-
ately upwardly in a substantially vertical direction and
collected to a side below the targets to be heated W by the
action of the second mirror surface portion 14. Thus, the
targets to be heated W can be heated. Since the first and
second mirror surface portions 12, 14 respectively have the
first to fifth partial elliptical mirror surface portions a to e of
the first mirror surface portion 12 and the partial elliptical
mirror surface portion s of the second mirror surface portion
14 each having one focus near the sheathed heaters 36 in this
electric stove 10, the heat rays can be so reflected as not to
diffuse by these first to fifth partial elliptical mirror surface
portions a to e and partial elliptical mirror surface portion s.
In this case, the first to fifth partial elliptical mirror surface
portions a to e included in the first mirror surface portion 12
can reflect the heat rays radiated from the sheathed heaters
36 to the partial elliptical mirror surface portion s of the
second mirror surface portion 14 in such a manner as not to
diffuse the heat rays and the partial elliptical mirror surface
portion s of this second mirror surface portion 14 can reflect
the heat rays reflected by the first mirror surface portion 12
immediately upwardly in such a manner as not to diffuse the
heat rays.

Thus, in this electric stove 10, heat rays with low reflec-
tion efficiency can be reduced, for example, as compared
with the conventional electric stove 1 shown in FIGS. 21 to
25. Specifically, in this electric stove 10, the reflection
efficiency of heat rays on the first and second mirror surface
portions 12, 14 becomes higher, whereby a loss in terms of
thermal efficiency can be further reduced and these heat rays
can be effectively irradiated to the side below the targets to
be heated W.

Accordingly, in this electric stove 10, the heat rays
radiated form the sheathed heaters 36 can be quite efficiently
collected to the side below the targets to be heated W with
a small number of reflections such as one or two by the
cooperative action of the first and second mirror surface
portions 12, 14 as compared with the conventional electric
stove 1 shown in FIGS. 21 to 25. In this case, the heat rays
radiated from the sheathed heaters 36 in this electric stove 10
are hardly accumulated in an inner side enclosed by the first
and second mirror surface portions 12, 14 and hardly escape
to a side (outer peripheral surface side) of the electric stove
10 as shown in FIGS. 3 to 9. Thus, a wide heating range
where the targets to be heated W are heated can be ensured
and the heating range can be uniformly and evenly heated in
its peripheral edge part as well as its central part.

Specifically, since the heat rays from the sheathed heaters
36 are uniformly irradiated to the entire laying member 100
in this electric stove 10, problems such as nonuniform
grilling of the targets to be heated W placed on the laying
member 100 and concerns such as the hot outer peripheral
surface of this electric stove 10 due to the heat rays that
escaped to the side (outer peripheral side) of the electric
stove 10 are removed.

Further, since the sheathed heaters 36 are arranged at a
distance from the position right below the targets to be
heated W in this electric stove 10, there is hardly any
possibility that contaminants such as meat juice and oil
adhere to the sheathed heaters 36 when the targets to be
heated W are food such as fish or meat. Thus, the production
of smoke caused by the burning of contaminants adhering to
the sheathed heaters 36 can be maximally suppressed. In this
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case, a factor to reduce reflection efficiency due to the
burning of contaminants adhering to the sheathed heaters 36
can also be removed.

It should be noted that if silicon carbide heaters, for
example, are used in place of the sheathed heaters 26, food
being cooked can be heated up to its interior and the food can
be cooked with the surface appropriately charred while
moisture inside is kept since the heat rays include much
far-infrared rays.

In FIGS. 3 t0 9, a reflected state of the heat rays radiated
from the sheathed heaters 36 is shown, mainly centered on
one sides of the mirror surface portion 12 and the second
mirror surface portion 14 on the right side of a center axis
x-x of the electric stove 10. However, this is simply to make
the state easily seeable for the sake of convenience and,
actually, a reflected state of the heat rays is similarly present
at the other sides of the mirror surface portion 12 and the
second mirror surface portion 14 shown on the left side of
the center axis x-x of the electric stove 10 in FIGS. 3 to 9.

Second Embodiment

FIG. 10 is a schematic front view in section showing
another example of the embodiment of the present inven-
tion, and FIG. 11 is a schematic plan view of the embodi-
ment shown in FIG. 10. Further, FIGS. 12 to 20 are
explanatory diagrams showing reflection paths of heat rays
radiated from electric heating elements when targets to be
heated were heated using an electric stove according to the
embodiment shown in FIGS. 10 and 11.

An electric stove 10 according to this embodiment (sec-
ond embodiment) differs from the embodiment (first
embodiment) described above with reference to FIGS. 1 to
9 particularly in the configuration of the first mirror surface
portion 12. In this case, in the embodiment (first embodi-
ment) shown in FIGS. 1 to 9, the first mirror surface portion
12 is formed, for example, by the five partial elliptical mirror
surface portions (first to fifth partial elliptical mirror surface
portions a to e) and the other focuses Fa to Fe of these first
to fifth partial elliptical mirror surface portions a to e are
configured so as to be located below the sheathed heaters 36.
Contrary to that, in this embodiment (second embodiment)
shown in FIGS. 10 to 20, a first mirror surface portion 12 is
formed by, for example, two linear mirror surface portions
and, for example, five partial elliptical mirror surface por-
tions, and some of the other focuses of these five partial
elliptical mirror surface portions are located below sheathed
heaters 36 and the others are located above the sheathed
heaters 36.

Specifically, the first mirror surface portion 12 of this
embodiment (second embodiment) particularly includes, for
example, a first linear mirror surface portion f and a second
linear mirror surface portion g, which are linear and
arranged on peripheral edge sides of one and the other ends,
respectively, particularly as shown in FIG. 10. For example,
five partial elliptical mirror surface portions, of a first partial
elliptical mirror surface portion a, a second partial elliptical
mirror surface portion 3, a third partial elliptical mirror
surface portion vy, a fourth partial elliptical mirror surface
portion 8 and a fifth partial elliptical mirror surface portion
€ are arranged in this order between the first and second
linear mirror surface portions f and g.

In this case, the first partial elliptical mirror surface
portion o is formed as a partial surface of a rotational
elliptical surface A having one focus Fa and the other focus
Fa. Similarly, the second partial elliptical mirror surface
portion f is formed as a partial surface of a rotational
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elliptical surface B having one focus Ffj and the other focus
Fp, the third partial elliptical mirror surface portion vy is
formed as a partial surface of a rotational elliptical surface
I" having one focus Fy and the other focus Fy, the fourth
partial elliptical mirror surface portion O is formed as a
partial surface of a rotational elliptical surface A having one
focus Fd and the other focus Fd and the fifth partial elliptical
mirror surface portion € is formed as a partial surface of a
rotational elliptical surface E having one focus Fe and the
other focus Fe. It should be noted that the “rotational
elliptical surface” described above means a surface of a
rotational ellipsoid.

In this embodiment (second embodiment), the one
focuses Fa to Fe of the first to fifth partial elliptical mirror
surface portions o to € are arranged at the same position.
That is, the one focuses Fa to Fe of the first to fifth partial
elliptical mirror surface portions o to € share one focus.
Further, the first, fourth and fifth partial elliptical mirror
surface portions a., 9, € are so formed that the other focuses
Fa, Fd and Fe thereof are respectively located below the first
mirror surface portion 12 and sheathed heaters 36. Further-
more, the second and third partial elliptical mirror surface
portions f3, y are so formed that the other focuses Ff3, Fy
thereof are located above the sheathed heaters 36.

Further, the second mirror surface portion 14 includes the
partial elliptical mirror surface portion s in the embodiment
(first embodiment) shown in FIGS. 1 to 9, whereas this
embodiment (second embodiment) shown in FIGS. 10 to 20
differs in that the second mirror surface portion 14 includes
a conical mirror surface portion i particularly as shown in
FIG. 10.

It should be noted that, in this embodiment (second
embodiment), flange pieces 42, 44 projecting outward are
respectively provided on peripheral edge parts of one and
the other ends of the first mirror surface portion 12 and a
flange piece 46 projecting outward and in the form of a
circular ring in a plan view is formed on an upper end
peripheral edge part of the second mirror surface portion 14.
This flange piece 46 of the second mirror surface portion 14
is formed to have a projecting length substantially equal to
that of the other flange piece 44 of the first mirror surface
portion 12. This second mirror surface portion 14 and the
first mirror surface portion 12 are set by removably con-
necting the flange piece 46 of this second mirror surface
portion 14 and the other flange piece 44 of the first mirror
surface portion 12 by an appropriate connection method
(e.g. bolt and nut, connection pin, screw, convexo-concave
coupling, or other connection means).

Since the embodiment (second embodiment) shown in
FIGS. 10 to 20 has the aforementioned configuration, the
heat rays radiated from the sheathed heaters 36 can be so
reflected to the second mirror surface portion 14 as not to
diffuse by these first to fifth partial elliptical mirror surface
portions a to € as shown in FIGS. 12 to 20, for example, as
compared with the conventional electric stove 1 shown in
FIGS. 21 to 25. Further, the second mirror surface portion 14
including the conical mirror surface portion i can reflect the
heat rays reflected by the first mirror surface portion 12
immediately upwardly in a substantially vertical direction
with a small number of reflections such as one or two.

In FIGS. 12 to 20, a reflected state of the heat rays radiated
from the sheathed heaters 36 is shown, mainly centered on
one sides of the mirror surface portion 12 and the second
mirror surface portion 14 on the right side of a center axis
x-x of the electric stove 10. However, this is simply to make
the state easily seeable for the sake of convenience and,
actually, a reflected state of the heat rays is similarly present
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at the other sides of the mirror surface portion 12 and the
second mirror surface portion 14 shown on the left side of
the center axis x-x of the electric stove 10 in FIGS. 12 to 20.

In this case, since the second mirror surface portion 14
includes the conical mirror surface portion i in this embodi-
ment (second embodiment), the heat rays are diffused by this
second mirror surface portion 14 and the reflection effi-
ciency of the heat rays on the second mirror surface portion
14 is reduced as compared with the case where the second
mirror surface portion 14 includes partial elliptical mirror
surface portions (first to fifth partial elliptical mirror surface
portions a to e) as in the embodiment (first embodiment)
shown in FIGS. 1 to 9. However, heat rays with low
reflection efficiency can be reduced, for example, as com-
pared with the conventional electric stove 1 shown in FIGS.
21 to 25. Therefore, in this embodiment (second embodi-
ment), heat rays can be effectively irradiated to a side below
targets to be heated by reducing a loss in terms of thermal
efficiency as compared with the conventional electric stove
1.

Specifically, although the electric stove 10 according to
this embodiment (second embodiment) differs from the
electric stove 10 according to the embodiment (first embodi-
ment) shown in FIG. 9 in functions and effects due to the
aforementioned differences, it is an electric stove further
improved to be able to further increase reflection efficiency
and reduce a loss in terms of thermal efficiency by maxi-
mally preventing the diffusion of heat rays radiated from the
sheathed heaters 36 on the first mirror surface portion 12 and
collecting the heat rays to the side below the targets to be
heated W by reflecting the heat rays immediately upwardly
with one, two or a small number of reflection on the second
mirror surface portion 14, for example, as compared with the
conventional electric stove 1 shown in FIGS. 21 to 25.

It should be noted that, in the electric stoves according to
the above first and second embodiments, the first mirror
surface portion 12 may include a partial elliptical rotational
surface portion having one focus near the sheathed heaters
36 and the other focus near the sheathed heaters 36 facing
with center points of the sheathed heaters 36 in a diametrical
direction as a center axis.

Further, the first mirror surface portion 12 may include a
partial elliptical rotational surface portion having one focus
near the sheathed heaters 36 and the other focus near the
sheathed heaters facing with center points of the sheathed
heaters 36 in a diametrical direction as a center axis and a
partial elliptical rotational surface portion having one focus
near the sheathed heaters 36 and the other focus at least
either below or above the sheathed heaters 36.

INDUSTRIAL APPLICABILITY

An electric stove according to the present invention is for
heating a target to be heated by radiation heat and suitably
used for cooking, for example, fish, meat, vegetable, bread
and other foods.

The invention claimed is:

1. An electric stove, comprising:

an electric heating element arranged at a height below a
height of a target to be heated;

a first mirror surface portion arranged to surround the
electric heating element and configured to reflect heat
rays radiated from the electric heating element, the first
mirror surface having a first flange extending radially
outward from a bottom end of the first mirror surface;
and
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a second mirror surface portion in the form of a quadric
surface of revolution arranged below the electric heat-
ing element and configured to collect the heat rays
reflected by the first mirror surface portion to the target
by reflecting the heat rays to the target, the second
mirror surface having a second flange extending radi-
ally outward from a top end of the second mirror
surface, the second flange being parallel to the first
flange and connectable to the first flange,

wherein:

the first mirror surface portion includes a partial elliptical
mirror surface portion having one focus near the elec-
tric heating element and the other focus below the
electric heating element, the partial elliptical mirror
surface portion configured to reflect the heat rays
radiated from the electric heating element,

the second mirror surface portion includes a partial ellip-
tical mirror surface portion, defined by a segment of an
ellipse having a first focus and a second focus, the first
focus near the electric heating element and the second
focus below the electric heating element, and

the first flange is located radially inward from the second
flange.

2. An electric stove according to claim 1, wherein the first
mirror surface portion includes at least three partial elliptical
mirror surface portions each having one focus near the
electric heating element and the other focus below the
electric heating element.

3. An electric stove, comprising:

an electric heating element arranged at a at a height below
a height of a target to be heated;

a first mirror surface portion arranged to surround the
electric heating element and configured to reflect heat
rays radiated from the electric heating element, the first
mirror surface including a first flange extending radi-
ally outward from a bottom end of the first mirror
surface; and

a second mirror surface portion in the form of a quadric
surface of revolution arranged below the electric heat-
ing element and configured to collect the heat rays
reflected by the first mirror surface portion to the target
by reflecting the heat rays to the target, the second
mirror surface including a second flange extending
radially outward from a top end of the second mirror
surface and connectable with the first flange;

wherein:

the first mirror surface portion includes at least three
partial elliptical mirror surface portions having one
focus near the electric heating element and the other
focus below the electric heating element and configured
to reflect the heat rays radiated from the electric heating
element,

the first mirror surface portion further comprises at least
two different partial elliptical mirror surface portion
having one focus near the electric heating element and
the other focus above the electric heating element, the
another partial elliptical mirror surface portion config-
ured to reflect the heat rays radiated from the electric
heating element,

the second mirror surface includes a discharge opening at
a bottom end of the second mirror surface opposite the
top end, and

the second mirror surface portion has a conical shape,
such that a cross-section of the second mirror surface
portion includes two straight lines arranged symmetri-
cally about a center axis passing through a center of the
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discharge opening, the two straight lines extending
from the second flange to opposite sides of the dis-
charge opening.

4. The electric stove of claim 1, further comprising:

a projection including a frame to which the first mirror
surface portion is mounted, the first mirror surface
portion being mounted to an underside of the frame,

wherein an upper surface of the projection opposite the
first mirror surface includes a resting surface for sup-
porting a laying member on which the target to be
heated is rested, and

the upper surface of the projection further includes a
hopper portion extending diagonally upward and out-
ward from an innermost portion of the frame to the
resting surface.

5. An electric stove, comprising:

an electric heating element arranged at a height below a
height of a target to be heated;

a first mirror surface portion arranged to surround the
electric heating element and configured to reflect heat
rays radiated from the electric heating element, the first
mirror surface having a first flange extending radially
outward from a bottom end of the first mirror surface;
and
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a second mirror surface portion in the form of a quadric
surface of revolution arranged below the electric heat-
ing element and configured to collect the heat rays
reflected by the first mirror surface portion to the target,
the second mirror surface having a second flange
extending radially outward from a top end of the
second mirror surface, the second flange being parallel
to the first flange and connectable to the first flange,

wherein the second mirror surface portion includes a
discharge opening at a bottom end of the second mirror
surface opposite the top end, and

the second mirror surface portion includes a partial ellip-
tical mirror surface portion having one focus near the
electric heating element and the other focus below the
electric heating element, such that a cross-section of the
second mirror surface portion includes first and second
continuously curved lines defined by first and second
segments of first and second ellipses, respectively, the
first and second continuously curved lines extending
between the second flange and opposite sides of the
discharge opening.
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